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(57) Abstract: A method for cleaning a treatment cham- 
ber in a substrate treating apparatus for subjecting a sub- 
strate having a tungsten-based coating film to a plasma 
treatment, which comprises introducing a gas contain- 
ing 0 2 into the treatment chamber after the plasma treat- 
ment without opening the chamber to the atmosphere, to 
thereby form the plasma of the gas and clean the treat- 
ment chamber. 
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[oooi] *mwn, mfcfammmz&tfz&m&<D?v—~i'y&m&£Tf?v— 

[0002] jffH#, LSKDmrnmik. Mffiknmm^si&m&tt^mftm+nT*-?^ 
vmMbisxm^hfi^i&v), ^^^^°y^K(wsi/poiy-si(D^jifli 

) £Vm,tflCDm ^l/JfXTl/tfy*?/W—h (W/WN/poly-Si(D;|*JI#£it) 
[0003] — ;6\ ZJtottl£9^?^^fr)*9]\>>f~- h^^^^y^KSffflV^^y— 

^9^^m^m^^i&m^um^9^Kx^i&u^m^m^ rlsa( 

Radial Line Slot Antenna) ^^n^^XV^tSS^g^fflV ^ttTV V£ (#|;Lii# 

ffcfcilfti), 

[0004] ^<D«t5^3ffi(2:*3V^«, ^^^^Sr^tfSi^3^>Sr«yffli-5ri:i:3&»3 % MS 
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[0005] $tm, z.<D£ot£?z/-yxTZ/ (w) ^^^ms^-y^— <d?v— 

K£V)&%$iZ>Z.bK£oXftoX\ ^ 0 
[0006] U^L&^ib. ^<D£yK?V—~^-fZ>M&Kfe, Mfty/^^jc^itt 

[0007] ^V^ffl v ^^K^^y--^^^^W$^TV ^ 0 ^XVtd J;5K 

[0008] U^U&tf^ VtMfeb^y-V— =^y^m v ^-Ob, Zi/>f?sr^ (w) ^<D«-e^ 

[0009] */c. K^f^y—^^^vv-crau m^mwr^mmxh^tc^, ?y—-^?*<D 
ft<Dmmt^*/^—fimmzmm$nxv&% 

#ffJCj|fel :#IS2000-294550^|g 

[ooio] ^mm<D i mfe, mm^mmm^^^^T^m^mxmm^tit^m 
toon] *$m<oi&<o @ s«^aigM^*5it§^^^^o^M-e?^^$nfc 
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[0012] *mm<Dni<vM&K£ti}-£. mmzttL.xm£tim&mirmtii%mmm:fc33tf 

2 

[ooi3] *fc, *mm<D$&2(Dm.j&iz£ti^ ^m^t^m^ir^mm^^^mm^ 
mi-mm^mmm^n^m^^])—^>^i-^])—^>^ifmxh^x, m 

2 

[0014] _h|B^l(D|g^^*3V^, itufB^K^JS^L-Cte, &m&^t?^U<7)mk%±M 

x%z>o tsbic mmmm^mtvxi^ yy^^m^mmir^b^x^o 

[0015] _h|E^2(D^^*5V>T, tflB^JRSr^tp^L-C, ^^^^fllSrffll^i: 

*3vvr, mmmm^yy^mm^sx^v— ^-mr^-f-^m^t^y 
[0017] ±tB^i(Dm^*5i:^2(Dm^^*5v>-c, ttrfB^y— o -#?$pm.oy? 

2 

2 2 2 

2 2 
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[0018] ztbKtLfc, mm?v—~>yn, o ^f^xxf^mmf^^y^t, o 

2 2 

2 

[ooi9] ^mm^ms^m^xnu, ^^^.-^±xm^u mnm^ &m&^t?m 

2 

^i.x^v—^^ir^v—^^m^m^n^x^Kmmm^mmmm^ 
[0020] *mmcDM4<Dm,&iz.£tn^ ^^^—^^xm^-r^my^y^mm^ 

2 

[0021] *^0j!(D^5(Dli^ic:j:^«\ ^XV^^§^^XV#fc|^M^, ftjfE^ 

2 

ff^&LT^y-^^i-^y-^^i^ 
[0022] ^K^^60«^^J;tb{i, ^«^tpH^#-r^S«t^°9XV^s^ifei- 
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[0025] «0^o^8(D^^j;tL«\ ^s^m ^msntimR(D%m\z.m\<^ 

[0026] ±fB^8(Dm^^^y-^^^^*5V>T{i, fufB^Ji^/^^^r^jil 



WO 2005/081302 6 PCT/JP2005/002394 

[0027] *ftm<Df59<Dm&K£tit£, nytv- ?±xmi¥u mn 

mm^titc^^—^mmmi^xh^x^ Mmum^??^, mnm^ &m 
v-^^mmr^n^x^ ^^^mmm^mmir^h(Dxh^ 

[0029] £fc, «IK<D Jgl «fc*U* , y^XV^^^tS^XVttl^ fij 

mm^ftxmmmm&MW:irz>m®i3cmi3b, wmmmm&ft&mfeirzftit><D 
y^izx^v—^^ir^m^ m^m^x^v—^^(Dmm^^mM 

[0030] ^3£i3m-J;;fx«\ ^JS^tpH^Wi-^S«^^ 0 ^VMffl^^J;(9^M^^ 

2 



WO 2005/081302 



7 



PCT/JP2005/002394 



[oo3i] *r>, &2&miz£ti&. ^^^^xmrn^tif^^^—^i^v^icx^x 

K7^^y — -^1-5 , tK*7 v>#/v (H* ) (D^^S^^— 
^ i7 y--^©^^^lt^j^§-i;^ rT^&5 0 LfdSot, ^5f5(Di^ra 

[0032] [M^W<Dlii<Dll;!»^ 

[|E|2]0l(DW^o^^X^g^fflv>^^¥BT^^-^M(D«it^i-|lI 

o 

[S3A]^^(D^y^y3^^^§y-h««o«it^i-«^:Eio 
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[08]h /o tt&mk^xmmK*mM<D?y—~^jjm&mm\.fcm&<D?v 
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[0i3]^y-^^^ii^bfci^(Di^^y^ffl^/N(DMa]iii#^i^^?« 

[oo33] j^t, mtmm&0m^x*mM<Dmm<D&Mfc^^xM f fcmmw~tz>o 

[0034] ^O^^n^^XV^ffligglOO^, jftfe<Ds<?~--y-V&Wc<DXVyh&te&£ 
frbfc^PWT^T-f-Xfo&KLSA (Radial Line Slot Antenna) ^flJfflbT^M^n)^ 

[0035] ^(D^x^mmkW-ioote., w$sizmf$£*i. mm^tifc^F]m^<D=f-r^<— 

xm, mmiaia-z^mnmotmmu TjTKfatfxmmirzymmiitim 
nhtix\^ 0 ^>s<—ift\a^Wifammmx&%v^^w^^—v^^wd$: 
7K^^^i~^f^(DAiNm(D±9^y^^h^^^^2^mnhnx\ ^ G - 
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[0036] U~fe:7°^2^te, V^^W&^^XM-^^ZfcfrW^^W^m^-f) 
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Am^i5\a^^w^m6^mm^x^^ 0 ^mA^m^^—m^mm 

2 2 

[0038] _hfB#^i^ll(D#J®^{»^W23^^tl,-Cfe«9, ^#^W23^{«>« 
W23?r7>bT#^$^ 0 ^^^^^^^-lrt^Bf^K^S, 0»J;tfifO. 133 

[0039] KDmmitt. ^^^mmmiooKmrn-r^m^mm^'r) t 

mP25^W«^— h/VK/26^f£tfibtl/ri^ 0 

[0040] ^r>v*— l©_h*Btt0B pSBi:^o-C*5«5, P§P<DM^§P^f^oT^t±i« 

2 3 

[0041] ^^n^Sii«28(D_h^-^«, i^ir^2i!>?ffB]-r^)J:5^^ Rtt©¥B7y 
7^ ^3 1 ^g£{ I >5 C i(D ^FffiT^^|t3 1 «^#^27©_hS^#.ih 
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\t m^<D£? iz.w.$zi-%£y k ( ttj ^m^) mmtsti, ^Mg»^r ^$t;&tj 

fco-obj;v\ tsbic ^^?v&i&M^32mmMm^mz-mfetsti-f ih^r^o 
[oo42] z<D¥wri^^mt3i<D±m\tt. M^x<o-h±^m'mm^ir^m'm > m^ 

[0043] ^r>v*— i(D_hffi(c^, r.tbb 5 PBT>^^-SlJW3i*5J;t53gSE5H'33Srfll5J;5lc 

V^„ /WKg#34(aS. ^*P7K^34a^0^$tLTV^ o ^*d\ /V-K£# 
34{mfefe£*vCV^ 0 

[0044] /^K3l^34<o_hffi©ttJjfet!:H:HI q|fP36#0j&&h/r:i3^ z.<DM nmat 

m&W37i>*&m£tix\*z> 0 z.<Dmm*837<Dmmitt. ^y^^mms^^x 
^?v&&&mn39&mm$tix^z> 0 z.nK£<o, ^^mm^m.39xm^ 

\JtM*-\S.mW&k2. 45GHz(D-^^n^^^^37^bT_hfE¥BT^^§P 
W31^fcM^tlZ>£?^£oX\^ 0 ft**, ^?ri&<DmW$kb\^X\^ 8. 35GHz 
, 1. 98GHz^«rfflV^^^-e#5o 
[0045] *RW37tt, ±IEV-/VK^340MP§R36d^±^Mmi-S»f®R^ 
©|^tt*RW37a^, 7K¥^^^^]^-Mt) ? ^K L ®^^mJf^^W37bi:^WUTV^ 

5o ^^ora^«^E— K^tft^4o*s^ft^ttTv>5o mmm$i { W37 a (D^fo\z.n 
ftmmiftm&^xm, ^©Tfi^i^ ¥ffir^^-$i5«-3io^^^^@^ 

[0046] zf9X^%!immWil00<D&m&Mte, 7u±X&}*v~?50Kfflgt£tlXfflm£ 



WO 2005/081302 



11 



PCT/JP2005/002394 



[0047] *fc. 7°a-fe^=3^hri— ^50^{i, ^X^SISmOO^fT^S^MiS^ 

— ^fEH£;h/a^-OkJ^U CDROM, DVD^(DBr«tt(DfB'g^ft:(3:iR^ 
[0048] ^LT, j&^fO&CT\ a— if— -Y^— *5ia>k©^^J?l;rCffigt0>V'2<' 

[0049] ^J;5^«^tvfc7 o 7X-^^l ; a^gl00^*5V^-C{i. _h3£Ut£5^ hM 
<©iK*&^btfSjft&k;h,T:fc!>, l33Bt^i-J;5J&, SiStR61_hi!iy— M6SdR62Sr 

^UT#y^y=»^jR63Sr^^u, $^(c^(D_h^^^^^y^K(wsi) 64&r 

Um62&frVXm */V a ^flH6 £ h ^*^Xr W^h^K (WN) fi|6 
5, $o£W^XT>- (W) Jg66£7f£fftU5:, £«9©#l<D{£V ^^X^TKy^/^ 

[0050] rjfte><£>5*^ H3C©^^^^y^/vy— hmffi^lciroT-t^aiagXS 
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[0051] ^xv^S^gioo^J:(9^— hmSoiit^gg^js^T *1\ 
[0052] ^LT, ^#t|&^16(DAr^#t^Ml7, H ^#1^18, joitK) 

2 2 

2 2 

f+y^-irtl:iAU ^f^jE^^*i#i-§ 0 iw^otfriLtd, flJfctfSf 

Ar^f^: lOOOmL/min, H : 200mL/miru O 100mL/mi 

2 2 

ntmU #^gJg<^#£U ^r>v<— F*|J±^3— 700Pa N #*J;Ui6. 7Pa(50m 

2 

Torr) i:i-§ 0 

[0053] #CVvC\ ^4?v&m^mm39frh<D^4?v&&^iy^?m&38&mxm$lW 

37\z.m<o ^?*m*. ^^W37b, ^-k^#^4o, ^xximmmmm7a 

[0054] ^mT>^mt31frb^4?vWm^U28&mX^>s<—lKMM£Zhfc'? 

2 2 
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2 2 

x 3 2 

[0055] U^bft^k, WO (D#H«^^^«^ih-f^r^^-e#-f N #fLtWO (CJ;o 

X X 

(w) &=i^?^^>3^bi,xmi L ^M v ) ^nz>&^tti& 

ftftlicft^^ l^y— ^^^J;«9^^^^(w)<D^i/-</v^J^. 

fi 1 0 1 'atoms/cmV- n^rtl&s T , 0*b< }2 1 0 10 atoms/cm 2 t- # 

[0056] *mmftmic$o\^xi^ ±^<Dx^w^^ir^--bmm(Dm^v^>mm 
<Dmw.m4mm&ftotc^ w\c^xim£titc^>s<-i&±^mte-rz>-b 

[0057] Mft^at, ft, El4A^-rJ;5^ AMP»-r3^&<, y-V^2 
^-l^y-^^iH^— >^/^wd(D^ffi^il^b-c^«(Dafe#S'^v^ 

[0058] g|4B^1-J;5^ ^r>v*— lrt^^Loo^#k|^16^^0 Sr^ 

2 

2 

^5/^^IU^38^T^W37^^^, ^^W37b, 
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2 

^^^x-rftf^. -toggle H4D^i-J;5^ ^<D7^XV^j;i9, 

x 

2 x 

[0059] Z.<D£?fjz?V— ==. ^^miC^^X, 1333P 
a^l^^^o ^(Dcf-e^3— 67Pa#W*lX, 7PaW!l^£*v5o 

■f-±^?2<DU&fem^^&£<. 200— 800°C3W£L<, 400-800°C^#^f 
^4?v&m£.^W:39CD/<y—m. 0—5. OkW#W*U/\ 
[0060] agA-TSO ^tf^«, O ^W4^J;V^^^ 0^U<«O JfX+ArJfX~Cfo 

2 2 2 

2 2 2 

^Ste:50— lOOOmL/min^0^b<^ 100— 500mL/min@ig/$W*b 

2 

2 

(j:H^i-s^^tj:j;t), o ^^(o^j;i9t^y-^^^i^fe§^^^-e^§ 

2 

o ^xte, Ar^^AS^Cj;^ ? P 9^mmm<t£Z>fctf>Xfo%kf&frn% 0 - 
O#-^C0^Dm^> O ^:10— 500mL/miru Ar#^: 200— 2000mL/min/^ 

2 

2 

—mm#)Z>~ttfX%Z> 0 O vtfX + H ^+Ar^(DJ^^(D^*«, O #^:10— 

2 2 2 

500mL/miru Ar#^:200— 2000mL/miru H #>10- 500mL/min#W* 

2 
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[0061] O JfX+ArJfXb. O #X+H #X+Ar#X£&£:§:fc|ft!J:E*?\ fliRtfO 

2 2 2 

#x+Ar#x^H ^Srra^cW^i^ni'f-s^^.tt), 

2 2 

[0062] |gi©36a»Oie^*/tttNe^Sr^-Y^^— \^\^Mr^^^SL 

x 

[0063] ^£5^ *I»liatilf, ^r>v*— lfcfcacHIJSrrsrfcfcC T^XV^ 

[0064] Z<D£5K\sX?V~~>?i&MVfc&^ ±&\Jtm&M4k9im<D£5tezf?X^ft!i 
[0065] ^:|IJi^<z)^i^flimbfc^^oVNTffcM-r^ 0 

Mj&£*bfcSi?3^ (200mm) lflt&^rl"*— fciRAU ^y-^^^l« 
LT, O ^X^^U O #X+Ar#X, O #X+H #X+Ar#X£ffil\ ^ftA^ll* 

2 2 2 2 

LT^n$^y/^ KSIAU ^^N^400 o C-eX7XV^180#^^ 
Uh 0 ^Uj£te45°C-e&ofc 0 
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[0066] &v vc% wm^^ntcsi^^mtau m m^Ts&^&MAu #v 

*:Ar/H /O = 1000/200/100mL/min£U t*U£^J :6. 7Pa, 

2 2 

^^njg^^^e^^— :3. 4kW, lH?:/^ag:400 o C, MP^: 110#£ 

[0067] r©M©i, ^TSi^/N^tijU ^(D^SCOW^^ft^rTXRF (Total 

Reflection X-Ray Fluorescence : ^,Ktt^3teX|!^#f) ^£«9f+$lJLfc 0 r©W?# 

as&5£#;L£>tK ^<9^^»^^fcw»^#v^^^^^y— ~^®j^*i^^b¥\mx% 

[0068] 05i^i-J;5^ O ^fti^lOO, 300, 500mL/mirre^k£ 

2 

-frfc^, ^tv^>(Ocp-C\ 300mL/min^^^y— -^^^^^^.of^ -ftfcj^ 

2 x 

7LhtlZ>o O ^irAr^(DM^^^pb^c^^(Ar/0 = 1000/1 OOmL/min 

2 2 

2 

[oo69] mmcDpy— ~i/j?T*h&ft otio 

t> li^^/mifei-^^^^i^fTo/co 
[0070] 1$: @ (Df-^y^ffl^^rsi^^^^ir^Ji^*^. *»y=^ 

/H /O = 1000/200/100mL/min£U ^r>v*— fa}±t) : 6. 7Pa, 

2 2 

n^§£^g<7V^7— :3. 4kW, *7^/^US:400 o C, ^i"*— mU&:45°C, f®> 
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mra^3 X 10 8 atoms/cm 2 «TiW7!J- mm tmnZtlfCo fc*5, Wigi 

[0071] ^®^W|^^i-§Si^^N^ir^_h^«gb, MfflB#5^2£f^ 

^«9mb-c^®(Dwms»j^bfc 0 v^mm<Dwm&fem4x io 10 

atoms/ cm 2 ^!rij<^o75lo 

[0072] v-c, Ar/o ^^is^xv^y— ~>if$:ft ofto irfjtfrib. #X#ftfi: Ar 

2 

/O = 1000/300mL/min^-r>/^— |*lJ£7J:6. 7Pa, -^^n^^^^gO 

2 

✓*7— : 3. 4kw, -y-±-7?n&:4oox:, Mau#r^:i8o#<D^#-e^y— ~l/?#k 
m&m\ Mi, s^g^i^^y^ffl^^rsi^^/N^ir^i^^gu 1 
^g(Di^^y^ffl>7^^^^#^^#-e^bMa^Tofc 0 Mam, -£>3#cg 
(Dih^°y^^r7^N^«9tJbuT^B(Dwiis^'j^brc 0 ^o^m, v^mm 

(DWMfefeffll. SXlO^atoms/cm^feofCo J», Nt©7y-^^^a^ 
V\ ^V^^l^g(7)i^^y>'^'7^^^^#(D^#^(D^bMa^^fo7^m, 

[0073] Smt-, 14$: g (Di^-^y^ffi(D-<TSi>7^/N^ir^^4feMU life g (Di^ 

o 

[0074] m6te, m.m^^^^(%±m)m&)%:ty, mm^^^mm^wm^t^x 
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[0075] ^^y^iy^m^^(DmtKm^mm(Dm(Dm^m<Dm^mm^t' 0 r 
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2 22 
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22 2 

ru Ar^:200— 2000mL/miru H #>:40— 2000mL/min#W*U/\ ) O jf 
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2 2 2 
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(D^^^y^^ffl^^yNNo. l-e«^bHC0ff§^210#(DMa-C7. 85nnTe 

&ofco^*j-u u-^/y^ffl^^No. 3Ti*w^^j;<9^y^y3^(D^b^ 
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have no relationship involving one or more of the same or corresponding special 
technical features, and therefore, are not so linked as to form a single general 
inventive concept . 
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